The histochemical distribution of glucose-6-phosphate dehydrogenase (G6PD) was observed in the major pectoral muscle of a guinea pig that had received 240 R thoracic X-irradiation. The irradiation effects were studied at 24, 48 and 72 hrs after X-irradiation.
(G6PD) was observed in the major pectoral muscle of a guinea pig that had received 240 R thoracic X-irradiation.
The irradiation effects were studied at 24, 48 and 72 hrs after X-irradiation.
Type I fibres of the pectoral muscle were deeply stained showing high activity whereas type II fibres demonstrated minimum enzyme activity. The intermediate fibres had medium levels of G6PD activity.
Type II fibres showed more staining at 24 and 48 hrs as compared with control muscle. However, at 72 hrs all three fibre types showed a marked inhibition of G6PD activity. The significance of these changes suggests that muscle G6PD metabolism generally altered after irradiation, but the specific nature of these changes and their causes still remain unclear.
Although the skeletal muscle has been generally regarded to be fairly radioresistant, physiologic and biochemical changes have been reported in muscle even after relatively low doses of irradiation (1, 3, 4) . Khan (7) made time sequence ultrastructural studies following high doses of localized X-irradiation and described the spectrum of multiple lesions of muscle cells and microvasculature in rabbit pectoral muscle. In a previous study (2, 10), we reported changes in some oxidative and glycolytic enzymes of the major pectoral muscle of guinea pig and albino mouse following 240 R thoracic X-irradiation.
In the present communication, we report the effect of localized X-irradiation on the histochemical distribution of a pentose cycle enzyme, glucose-6-phosphate dehydrogenase, of the major pectoral muscle of guinea pig.
MATERIALS AND METHODS
Healthy male guinea pigs (Cavia porcellus L.), weighing 350-400 gm were subjected to thoracic X-irradiation (ventral side facing the source) under light ether anaesthesia. A single dose of 240 R was given to guinea pigs from a Copper K alpha lines (Philips model) source. The skin target distance was 20 cm, total area exposed was 5.6 cm2 at a voltage of 40 kV, 20 mA and dose rate was 24 R/sec. The dose rate was measured with a Victoreen dosimeter. Animals subjected to sham-irradiation procedures served as controls. The animals were housed in an air-conditioned laboratory and fed a standard diet and water ad libitum. Food was withdrawn 24 hrs before the guinea pigs were sacrificed by decapitation. Exposed guinea pigs were decapitated 24, 48 and 72 hrs after 240 R X-irradiation.
Histochemical localization of glucose-6-phosphate dehydrogenase (D-glucose-6-phosphate: NADP oxidoreductase, EC 1.1.1.49, G6PD) was investigated in the major pectoral muscle of control (sham-irradiated) and X-irradiated guinea pigs. Approximately 5-10µm thick fresh frozen sections were cut and the method of Nachlas et al. (9) was used for the localization of G6PD.
RESULTS
Control: Type I fibres of the major pectoral muscle were deeply stained showing high activity of G6PD, whereas type II fibres demonstrated minimum enzyme activity. The formazan deposition in type I fibres were not clearly discernible due to a high amount of enzymic activity. The intermediate fibres had medium levels of this enzyme whose distribution was found mainly peripheral, leaving the core of the fibre comparatively unstained (Fig. 1) . Twenty four hrs after 240 R X-irradiation : The distribution of G6PD showed a notable reduction in type I and intermediate fibres but in type II fibres enzymic activity was increased at this time interval (Fig. 2) . Forty eight hrs after irradiation: Type I and intermediate fibres exhibited increased G6PD activity, as compared with the previous interval. The formazan granules showed increased size in the central region of type I and intermediate fibres. Type II fibres showed the same distribution as at 24 hrs (Fig. 3) . Seventy two hrs after X -irradiation: All three fibre types showed significant inhibition at 72 hrs post-irradiation. Type I and intermediate fibres had some granules whereas the enzymic activity was negligible in type II fibres (Fig. 4) .
DISCUSSION
The foregoing results indicate that G6PD, a pentose cycle enzyme, showed marked alterations following 240 R thoracic X-irradiation.
The intermediate fibres showed an increased size of formazan granules at 48 hrs (Fig. 3) . Also, little enzymatic activity was observed in all three fibre types at 72 hrs after X-irradiation (Fig. 4) . The increased size of formazan granules might be a compound result involving multiple factors such as swelling of mitochondrial matrix, varying degree of mitochondrial vacuolation, elongation of mitochondria and mitochondrial membrane damage with the disappearance of cristae following high doses of irradiation (6, 7). These changes in mitochondrial structure are directly concurrent with alterations in the G6PD activity. Inhibition of pentose cycle enzymes were also reported in the liver, spleen and erythrocytes of rats following X-irradiation (5, 8) . These results bear out those observations of others and thus indicate that the inhibition of vital enzymes may also result in structural and functional disintegration of mitochondria.
